As the evolution of next-generation sequencing into clinical research and practice progresses exponentially, so too will the discovery of incidental findings and ethical complexities accelerate. 1, 2 Controversial issues abound-such as determining whether, what, to whom, and how much genomic information should be disclosed to individual participants and their families. 3, 4 We believe that the research and bioethical communities need to engage in further dialogue, reflecting on these unresolved dilemmas to enrich the policy process.
To illuminate some of the personal and familial challenges surrounding the reporting of genomic findings, we composed It's So Complicated! (Supplementary Material online)-the sequel to It's Not That Simple! 5 highlighting the informed consent process in our series of original dramatic vignettes designed to foster understanding of the ethical, psychological, legal, and social implications of genomic research. 6 Feedback from stagings of Complicated (selections below) at the 2011 American Society for Bioethics and Humanities conference, the National Human Genome Research Institute, and universities in the United States and Australia parallel experiences with Not Simple 7 -supporting this creative approach as a vehicle to enhance the appreciation for the complexity of sharing next-generation sequencing results.
It's So Complicated! brings to life the dialogues and dilemmas elicited by disclosing incidental findings through the lens of our recurring characters, Dr Hardy and the Friedman family-a mother, her 19-year-old son and 16-year-old daughter (both symptomatic with an autosomal recessive disorder), and Sam, their unaffected 9-year-old sibling-as they return to the geneticist after participating in genomic research. Along with exploring reactions toward results generated from the genomic study, the vignette illustrates the inherent tensions of the researcher/ clinician sharing findings with family members spanning generations, each with different values and affective responses.
The psychological, economic, and social risks of revealing genomic information that is even suggestive of disease to healthy participants must be carefully weighed against medical benefits. Although the lengthy consent form language subtly alludes to the possibility of learning secondary results, for many individuals it is as if the potential for discovering incidentals with whole exome/genome sequencing is highly remote. The element of surprise can be emotionally unsettling, particularly when neither families nor professionals fully anticipate the range of findings that will be routinely discovered upon the application of this powerful technology. Further complicating the discovery of incidental findings, it will often be the case that the original question for which genomic study was indicated may go unanswered: Next-generation sequencing raises challenges when otherwise healthy children are faced with findings that threaten their identity and raise novel concerns about their future. 8 The age range of the Friedmans highlights the additional responsibility required when considering sharing genomic information attained from families that include minors. As investigations involving children and adolescents engender even more complex ethical and psychological challenges, 9 the need for heightened sensitivity by professionals becomes magnified, as does the unsettling nature for researchers. Differential approaches must be weighed not only to consider whether, but to whom, results may be disclosed: 10 DR HARDY: I need to discuss something else with you… about Sam…about something else that we found in the genomic testing…related to her heart. Based on our experiences, the characters portrayed in the vignette highlight the complexity of emotions, reactions, and implications of disclosure of genomic information to family members spanning generations. As one physician witnessing the play at the 2011 American Society for Bioethics and Humanities conference, "Medicine is complicated, and the family is under psychological stress which impedes them from hearing and integrating the information. " In fact, interprofessional groups who played the characters expressed similar thoughts to those of the audience regardless of their geographical home or discipline. For example, a bioethicist portraying the role of the doctor wrote that this vignette "drew me into the head of Dr. Hardy to appreciate the challenge he was facing in attempting to disclose the incidental findings to the different family members. Reading his lines evoked his nervousness in me, which allowed me to convey the awkwardness of the situation. " A physician playing Sam noted, "I saw how the doctor here was also in distress, with a lot of uncertainty regarding the incidental finding of this 9-year-old child, as he tries to explain that he really doesn't know what the consequences will be; this uncertainty is not well perceived by the family for we cannot talk of outcome but just make approximations. "
The receptivity to exploring these complex ethical dilemmas through creative avenues such as dramatic vignettes suggests value in bringing to life the challenges faced by participants and professionals in order to enhance the discourse and policy process. As one member of the audience remarked, "By having the play highlight just how jarring it can be for a familyand a doctor-it really showed us how essential it is that we decide ahead of time what incidental findings actually should be reported. "
